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MANUFACTURER EMISSION GUARANTEESFOR NOx AND AMMONIA SLIP




Power Systems Division / Los Angeles Office
660 Newport Center Drive, Suite 1000

MITSUBISH] HEAVY INDUSTRIES AMERICA, INC.
A Newport Beach, CA 92660

FACSIMILE MESSAGE

August 5, 1998

Ms. Fox
Phone : 510-843-1126
Fax: 510-845-0983

COPY TO:

FROM: Ricardo Yoshida
Senior Project Engineer
Phane : 949-640-5941
Fax: 949-640-6945 /6947
e-mail : ryoshida@mbhia.com
MHIA REF. #:  LA- MHIA Project #: N/A

SUBJECT: SCR Guarantees
REFERENCE: Combined Cycle / Conference call
Number of pages including cover sheet:

As per our phone conversation based on an inlet NOx of 25 ppmvd, we can guarantee Outlet
NOx of 2.0 ppmvd and NH; slip of 5.0 ppmvd.

The guarantees are valid from 0 to 100% load as long as the SCR operating temperature is
above the minimum required.

Sincerely,

evR9 NF9 8FE Y¥I £e:tT <RB/EnN’/QN

Appendix D, Page 1




Appendix D, Page 2



PEERLESS MFG. CO. FACSIMILE MESSAGE
2819 Walnut Hill Lane + Dallas, Texas 75229 + (214) 357-6181 « FAX: (214) 351-0194

Dr. Phyllis Fox DATE: August 13, 1998
PAGES: One (1)

(510) 845-0983 CC: TTS/PMC-2134

SCR for GE Frame 7FA variable load

Your Reference:

Peerless Reference: PMC-2134

Dear Ms. Fox,

Regarding our recent conversations, Peeriess Mfg. Co. can supply and guarantee an SCR
system to operate at the following conditions for the referenced GE Frame 7FA:

25 ppmvd NO, inlet

2 ppmvd NO, outlet

5 ppmvd NH, slip

NG operation (back up #2 oil acceptable)

Variable load changes limited by temperature range below

3-hr averaging

Absolute temperature range 400-785°F (Optimal 650-700°F for 100% load)

Based on the stringent design requirements of this system, care must be taken in the
overall design. The CEM analyzers must be extremely accurate. This will directly affect
the performance of the SCR. A one (1) ppm error on the NO, analyzer means a 33%
error. If the analyzer is reading 3.5ppm (actual is 2.5ppm), it will relay a signal to the
Ammonia Flow Control Unit (AFCU) to inject more ammonia, thinking it needs more to
reach 2.5ppm. Since more ammonia will be injected than needed, the ammonia slip
requirement may be exceeded. So, you can see the importance of the accuracy of the
analyzers, especially with low outlet requirements.

Also, the ammonia distribution becomes more stringent. Therefore, the system requires
optimum design of the Ammonia Injection Grid (AlG). Peerless specializes in AIG design.
We have approximately 100 units installed at more than 65 facilities in the U.S.

We are obtaining heat up time required for the catalyst and will forward the information
soon. If you have any questions or need any additional information, please call.

Best Regards,

Tim T. Shipp/ JASCRISALES\QUOTES\2100-215.0\2134\PF8-13.FAX

This message is intended oniy for the use of the individual or entity to which it is eddressed, and may contain information that is privileged, confidentsl, and exempt from disciosurs under
applicable faw. [f tha reader of this message is not the intended recipient, or the or sgant ibla for ing the message o the intended recipient, you are hereby notified that
any dissem:nation, distribution, or copying of this communication is strictly prohibited. If you have received this oommunicetion in arror, ploase notily us immediately et the above telophane
rumber. Thank you.

“Equal Opporturuty Employer M/F™
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EAX COVER SHEET
ENGELIIRD

ENGELHARD CORPORATION

2205 CHEQUERS COURT

BEL AIR, MD 21015

PHONE  410-569-0297

FAX  410-569-1841

E-Mall Fred_Booth@ENGELHARD.COM

August 13, 1998 NO. PAGES (INCLUDING COVER)

J. Phyllis Fox

Fred Booth Ph 410-569-0297 // FAX 410-569-1841

“CONFIDENTIALITY NOTICE"

The information in this transmission is intended only for the individual or entity named above. If you have received this information in error, please notify us
immediately and send the original transmission to us by mail. If the reader of this message is not the intended recipient, you are hereby notified that any
disclosure, di natlon, di , or copying of this communication or its cantents is strictly prohibited.

RE: Your request of August 12, 1998
Guaranteed SCR Performance

We have summarized data provided for our review and illustrate herein.
Engelhard can indeed provide Guaranteed Performance as noted. Please note that we have assumed

temperature at the catalyst. We have assumed the SCR Catalyst to be within the HRSG. Actual catalyst volume
may vary as a resuit of actual temperature at the catalyst inside the HRSG.

Sincerely yours,

ENGELHARD CORPORATION

Frdid QL

Frederick A. Booth
Senior Sales Engineer
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ENGELINIRD

J. Phyllis Fox
August 13, 1998

GIVEN // CALC. DATA

CASE

AMBIENT

FUEL

[Ke7-\s]

TURBINE EXHAUST FLOW, Ib/hr
TURBINE EXHAUST GAS ANALYSIS, % VOL.
N

0,

CcO,

H,0

Ar

CALCULATED GAS MOL. WT.

GIVEN: TURBINE NOx, ppmvd @ 15%0;
CALC.. TURBINE NOXx, Ib/hr

GAS TEMP. @ SCR CATALYST, F (+/-20)

1

20

NG
BASE
3,604,162
1001.16
74.78
12.42
3.88
7.98
0.94

28.45

25

DESIGN REQUIREMENTS
NOx OUT, ppmvd@15%0,

NHs SLIP, ppmvd@15%0;
SCR PRESSURE DROP, "WG - Max.

GUARANTEED PERFORMANCE DAT/ A
NOx CONVERSION, % - Min.

NOx OUT, ppmvd@15%0; - Max.
NOx OUT, ib/hr - Max.

EXPECTED 28% AQUEOUS NH; FLOW, ib/hr
NH3 SLIP, ppmvd@15%0; - Max.

SCR PRESSURE DROP, "WG - Max.
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FAX COVER SHEET
ENGELIHQRD

ENGELHARD CORPORATION

2205 CHEQUERS COURT

BEL AIR, MD 21015

PHONE 410-569-0297

FAX  410-569-1841

E-Mail Fred_Booth@ENGELHARD.COM

August 13, 1998 NO. PAGES (INCLUDING COVER)

J. Phyllis Fox

Fred Booth Ph 410-569-0297 // FAX 410-569-1841

ol FIDENT! "

Thei in this transmission is intended only for the individual or entity named above. If you have received this information in error, please notify us
mmedlatel’y and sand the orlgk\al transmission to us by mail. If the reader of this message is not the intended recipient, you are hereby notified that any
ination, distribution, or copying of this communication or its contents |s strictly prohibited.

We illustrate additional data to consider control of NOx during initial start-up.

Please note base design for 3,600,000 Ib/hr gas flow, 2 ppm NOXx out with 5 ppm ammonia slip. Please note that
design ammonia flow is 287 Ib/hr.

Assume that ammonia system is provided with capability of 300 Ib/hr - per system. Considering using dual

ammonia system during initial start-up - 600 Ib/hr capability. We illustrate expected performance with both one
and two ammonia systems.

Sincerely yours,

ENGELHARD CORPORATION

Frdil LR

Frederick A. Booth
Senior Sales Engineer
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ENGELHARD

August 13, 1998

The SCR Catalyst was sized based on the following:

GIVEN // CALC. DATA
CASE 2 3
AMBIENT 20 20

FUEL NG NG

LOAD 75% 50%

TURBINE EXHAUST FLOW, Ib/hr 2,981,003 2,879,624

TURBINE EXHAUST GAS ANALYSIS, % VOL. 828.06 799.90

Nz 7479 75.32
O, 12.24 13.73
CO; 3.97 3.28
H.0 8.06 6.72
Ar 0.94 0.94

CALCULATED GAS MOL. WT. 28.45 28.53

GIVEN: TURBINE NOx, ppmvd @ 15%0; 25 45
CALC.: TURBINE NOx, ib/hr

CALC.: NOx - ppmv . 29.6 440
GAS TEMP. @ SCR CATALYST, F (+/-20)

DESIGN REQUIREMENTS
NOx OUT, ppmvd@15%0;

~ NH; SUP, ppmvd@15%0;
SCR PRESSURE DROP, 2.5"WG - Max.

GUARANTEED PERFORMANCE DATA
NOx CONVERSION, % - Min.
NOx OUT, ppmvd@15%0; - Max.

NOx OUT, ib/hr - Max.
DESIGN INLET ALPHA - NH;:NOx

EXPECTED 28% AQUEOUS NH; FLOW, Ib/hr
NH; SLIP, ppmvd@15%0; - Max.

NH; SLIP, ppmv

SCR PRESSURE DROP, "WG - Max.
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ENGELHARD

August 13, 1998

SCR Catalyst Performance
Varying Gas Flow and Gas Temperature
Ammonia Slip - 5 ppmv
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ENGELHARD

August 13, 1993

Start-Up Performance
2,000,000 Ib/hr Gas Flow
S00°F Gas Temperature
One and Two Ammonia Systems
Ammonia Slip - 5 ppmv Max.
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HITACHI AMERICA, LTD. 660 White Plains Road ~ Tamrytown, NY 10591

Fax Date:  3/13/1998

Number of pages including cover sheet:

To: Environmental Mana; t From:

Amn: Phyllis Fox John Calvelio
Sales Engineer
Regarding: _ Catalyst Information Power and Industrial Division

Phone: 510-843-1126

Fax phone:  510-845-0983 Phone: (914) 5246631
CC: D, Brozek (HAL) Fax phone: (914) 332-5388

REMARKS: O Urgent & Foryourreview [ Reply ASAP [0 Please comment

In response te your talks with David Brozek on Thursday, 8/12, following is some information | can provide in
regards to your request. It would take me additional time to gather additional information from Japan and prepare
details as you have requested.

In regards to efficiency levels you are requesting we have a plant in Japan that is running at a 93% efficiency
level, NOx out of 3ppm, and an ammonia slip of 3ppm. The plant is Yokohama 8, which consists of dunits, frame 9
gas turbines. [ have attached some design data on this plant for your reference.

There are two plants going under construction in the southeast U.S.. The first plant is schedule to go online in
August/September 1999, The outlet requirements for this plant are 2ppm with an ammonia slip of 10ppm. The
second plant is scheduled for 2000. The outlet NOx has not been confirmed yet. The options for this ptant are for
2, 3.5, and 4ppm. | should have confirmation on the required level by the end of September.

In general, there is no problem in supplying guarantees to meet both a 2ppm NOx outlet and an ammonia slip of
Sppm. The only consideration is the overail capital cost. These levels can be met by increasing the catalyst
volume. | will try to gather additional information on temperature thresholds and operating temperatures for you,

We have recently quoted a confidential project that is to occur in the Northeast. [t will be approximately 2000MW
facility. | believe they will utilize Westinghouse 501G GT. The requirements quoted were a 3.5 and 2ppm outlet
NOx with an ammonia slip of 5ppm or less. Budgetary equipment and catalyst cost are as follows;

l Catalyst, Ammonia Injection Grid, Ammonia flow control skid, Catalyst support structure, Outer reactor housing:

OB 3.5ppmvd - $1,700,000. [5):4 2.0ppm - $1,850,000.

SNSTEM
I hope this current information is helpful. If there are any questions please fee! free to contact me.

Sincerely,

dfﬁcﬁi)ﬂ:
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MITSUBISHI HEAVY INDUSTRIES AMERICA, INC.
. Power Systems Division / Los Angeles Office

660 Newport Center Drive, Suite 1000
AV O\ Newport Beach, CA 92660

FACSIMILE MESSAGE

April 30, 1998

Patch Incorporated

Attn. Mr. Patch

Phone : 707-435-89994
. Fax: 707-435-9988

COPY TO: Mr. Taki, Mr, Onishi

FROM: Ricardo Yashida
Senior Project Engineer
Phone : 714-640-5841
Fax: 714-540-6945/6947

MHIAREF. #  LA- 12029 MHIA Project #: LA-223
SUBJECT: SCAQMD BACT

REFERENCE: NOx Levels

Number of pages including cover sheet: 19

“‘—“_
Dear Mr. Patch,

1. Below table shows the budget price of one (1) SCR System for different requirements. All
pricing is based on conventional SCR System, DeNOx Efficiency above 92% would
require an optimization using CFD and Coid Flow Mode! Test which were not used at this
time therefore our prices for cases 3 & 4 are conservative.

SCR Material

| $1.251.000.00
1 $1.314,000.00
| $1,449.000.00

$1,782.000.00

. For clarification on the scope of work and supply, please refer to our technical
specification.
. We assumed and recornmend the electric heater type skid for this application. This
system has less restriction during start up.
4. With regard to experience, MHIA has supplied the SCR System for Simpson Paper. This
unit has a gas turbine with retrofitted low NOx combustors. The Inlet NOx is around 14-15

e ———

¥ you did not receive ail pages correctly, please notify us by phone: 714-840-4664 or fax: 714-640-5945 / 6347.

This mess30e 15 intanded for the usouf!hemdividualcr:nulymdmhadammwmymmmswmghpqﬂw:nd
confidental. Unless yau are m-mnmouwmmeumhrmoaum,youmymkapy.uu:rmmemKyou_nave
recaived this in error, pisass advizs Mitsubishl Heavy industiies America immediately by phone or fax and retum it promptly by mail.
Thank you.

. .—_—i
fT0, TR0 B e T YT R TR Tv i et
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’ MITSUBISHI HEAVY INDUSTRIES AMERICA, INC.
AN Power Systems Division / Los Angeles Office

ppmvd and the Outlet NOx is less than 2 ppmvd. Based on this, we confirm that the 2.5
ppmvd will be met with the current SCR technology.

- Qur experience in Japan can not be disclosed in details at this moment because there is
no licensee agreement between MHI and MHIA for this technology. The current units
operating in Japan at very low NOx levels were co developed with other companies
therefore it will take a time until an agreement is in place. However MH! is building a
Cambined Cycle Unit in Japan (Shin Chiba) with 2.5 ppm NOx outiet, this plant will start

operation next year.

Sincerely,

6T0/Z00n Sres of9 66 IVI tZ:CT e6-0C-t0
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